Childhood sexual abuse (CSA) is a problem of epidemic proportion affecting children and communities worldwide. This review will examine the most recent published CSA literature emphasizing not only new findings in diagnosis, management, and prevention, but also practice implications for the medical and community-based provider. Sexual assault and rape, though forms of sexual abuse, are broader than the scope of this article and not discussed in detail at this time.
Introduction
Childhood sexual abuse (CSA) is a global problem of epidemic proportion affecting children of all ages, race, economic, and cultural backgrounds. Research over the past several decades has focused on documenting prevalence rates, improving tools for medical and psychological evaluations, and understanding the short-and long-term sequelae of CSA. A better understanding of the populations at greatest risk and a greater awareness of the short-and long-term effects of CSA can lead to improved outcomes for victimized children. CSA requires a multifaceted, multidisciplinary approach evaluation utilizing services from medical, psychosocial, and legal communities. In a response to these demands, Child Advocacy Centers (CAC) have been developed aimed at providing a community-based multidisciplinary approach to treat, manage, and prosecute child sexual abuse cases. While prevention remains the ultimate goal, improved awareness and education for communities and professionals alike is required to ensure appropriate and quality care for all children who are sexually abused.
Prevalence of childhood sexual abuse
Prevalence rates for CSA are difficult to obtain and estimates of prevalence vary widely. Although clinical and non-clinical population-based studies have been conducted, no accepted methodology for estimating prevalence exists [1] . Underreporting of CSA is likely for a number of reasons, including the lack of a consistent or universally accepted definition of sexual abuse [2] ; the inability of young or handicapped children to report abuse; and the inability of young children to recognize the inappropriateness of the act, particularly if the perpetrator is female or a trusted family member. On a national level, developing countries may lack the economic resources needed to maintain reporting systems and manage cases of sexual abuse [2] . A South African population-based study reported nearly one third of all adolescent females were victims of rape or sexual coercion [3] . The number of children exploited through child prostitution is also unknown though some estimates are as high as 1 million to 10 million children worldwide [4] .
In the US, all states receiving Federal Government funding are required to report data regarding the maltreatment of children, including reporting of all cases of alleged sexual abuse. In 2000, 879,000 children from 34 states (representing 78.1% of the child population in the US) were estimated to have been maltreated. Of that total, 10.1% or 88,000 children were cases of sexual abuse [5] .
Sexual abuse is generally defined as any sexual activity (including vaginal/anal intercourse, oral-genital contact, genital-genital contact, fondling, and exposure to pornography or to adults engaging in sexual activity) involving a child who is unable to give consent. Sexual play is defined as unsophisticated acts involving the genitalia such as looking and touching between pre-adolescent children who are no more than 4 years apart by age in the absence of bribes or threats [6] . Three decades of research estimate the overall prevalence of CSA world-wide to range from 11-32% for females and 4-14% for males [7 •• ] . Metaanalysis of studies conducted in North American between 1969 and 1991 found that 22.3% of women and 8.5% of men reported experiencing childhood sexual abuse [8] .
Evaluating children with special needs is a complex and challenging task. Giardio and colleagues [9] evaluated 49 children over a 32-month period who were referred to a clinic created to evaluate special needs children with allegations of maltreatment and abuse. Participant ages ranged from 3 to 16 years. Fifty-four percent of the study population was male. Special needs included autism, cerebral palsy, developmental delay, mental retardation, neuro-sensory deficits, speech and language delay, and self-injurious behaviors. Seventy-four percent of the referrals were for cases of suspected sexual abuse, 20% for questions of physical abuse, and 6% for multiple forms of abuse. Evaluations based on the child's history or physical examination supported a diagnosis of abuse in 18% of cases [9] .
Prevalence rates of CSA internationally suggest that the problem is global in scope [10] . The incidence of sexual abuse in Europe has been estimated as 6-36% in females and 1-15% in males younger than 16 years of age [2] . Other regions of the world are plagued by political unrest and economic instability with little resources for government-funded social service programs. A review of the CSA literature in sub-Saharan Africa revealed incidence rates consistent with other regions of the world, with ranges of 7-36% for females and 3-29% for males. Researchers are challenged to use these data to support the development of sexual abuse intervention and prevention programs that can be implemented worldwide [10] .
Indicators and assessment of sexual abuse
The diagnosis of sexual abuse is generally based on the child's history and not confirmatory findings on examination [11 • ]. As many as 96% of sexual abuse evaluations will reveal normal genitalia with no evidence of abuse on physical examination [2] . Thus it is essential for primary care providers, emergency room staff, as well as school and community personnel to have a clear understanding of both the behavioral and medical indicators that can signal possible CSA. Since the majority of sexual abuse survivors either never disclose their abuse histories or wait months or even years to report their experiences, early recognition of CSA indicators can prevent delays in diagnosis and management of these children.
Behavioral indicators
Sexual behaviors in children may prove anxiety provoking to parents and often raise professional suspicions of sexual abuse for primary care providers [12] . However, sexual behavior is a normal part of childhood development, expected in all children and including a wide range of behaviors. Expected behaviors of young children include touching one's own genitalia and touching the mother's breast [12] . Older children are more likely to display behaviors such as playing doctor, asking questions about sexuality, and asking to watch sexually explicit television programs whereas children between the ages of 2 and 6 years demonstrate almost no knowledge of the sexual behaviors of adults and do not generally demonstrate such advanced forms of curiosity or play [13] .
Cause for concern is raised when certain aspects of the child's behavior are outside the expected bounds of normal sexual development. Children with problematic sexual behavior will often continue the behavior even after being told to cease [14] . Preschool children rarely depict sexual acts through insertion of objects and rarely attempt physical engagement in explicit sexual contact with other children. In contrast, sexually abused prepubertal children tend to exhibit sexual behaviors considered advanced and age inappropriate [15 •• ] . Age-inappropriate behaviors may indicate likely prior exposure to explicit sexual behavior or materials in or out of the home [16] . For this reason, it is recommended that parents monitor their children for exposure to sexual materials and establish open lines of communication allowing discussions of childhood development and sexuality. PCPs are encouraged to discuss openly with both parents and patients issues surrounding human sexuality as a part of routine anticipatory guidance [15 •• ]. When confronted with behaviors that raise concern, the PCP should obtain a complete behavioral and sexual history as well as refer the individual to child protective services and appropriate mental health providers for further evaluation (Table 1) 
Medical indicators
Non-contact CSA (eg, viewing pornography) as well as contact sexual abuse, such as touching and light rubbing, may not result in physical findings visible on examination [2] . Even minor abrasion and erythema may heal in a matter of hours to days [2] . If suspicion of CSA is not raised as a result of the child's history or behavior, CSA may go undetected for weeks, months, or even years. At the same time, it is always of great concern when physicians lack the basic knowledge of normal and abnormal ano-genital anatomy resulting in either misinterpretation of findings or mistaken reports of trauma [2] . The medical examination of children suspected of sexual abuse should be performed by a medical professional knowledgeable in both the detection of abnormal genital findings and capable of recognizing normal variants of the genital anatomy. It is accepted practice to use video colposcopy for examination of physical findings when available [17] . Adult studies of non-consensual sexual contact showed that colposcopy detected findings in 87% of cases as opposed to a 10-40% positive discovery by the naked eye [17] . However, examiners should not feel compelled or required to use colposcopy. With appropriate education and training, an excellent ano-genital exam can be performed with an adequate light source and a magnifying lens [18] .
Studies indicate that as few as 5% of girls who report sexual abuse, including penile penetration, have physical findings to support their allegations [19] . In a study of 36 pregnant adolescent females referred for sexual abuse evaluations, physical exams were performed to assess for the presence of findings consistent with penetrative trauma. Medical histories and examinations, including video-colposcopy were performed. Results were analyzed and categorized into one of three groups: 'non-specific' findings, 'suggestive evidence of penetrating genital trauma,' or 'definitive evidence for penetrative trauma.' Eighty-two percent (22/28) of evaluable subjects were found to have normal examinations, 11% had examinations suggestive of penetrating trauma, and 7% had examinations definitive for penetrating genital trauma (e.g., clefts in the posterior half of the hymen that extended through to the base of the hymen) [20 • ]. Despite confirmatory evidence of sexual contact (i.e., pregnancy), only 2 of 28 (7.1%) pregnant adolescents evaluated had evidence of penile-vaginal penetration [20 • ]. Normal or nonspecific examination should not lessen suspicions of abuse or detract from the patient's history when a child alleges that sexual abuse has occurred.
The presence of sexually transmitted infections (STI) can support and often confirm a diagnosis of CSA. Sexually transmitted diseases that are considered definite evi-dence of sexual abuse or sexual contact are post-natally acquired gonorrhea or syphilis [19] . A positive genital culture for Chlamydia or herpes, or a positive wet mount for trichomonas, is evidence for probable sexual abuse [19] . Ano-genital warts are one of the most common sexually transmitted infections in adults and have serious medical, social, and legal implications when discovered in children [11 •• ]. When is the presence of ano-genital warts in the prepubertal child evidence for sexual abuse?
Ano-genital warts (condyloma acuminate) are caused by the human papilloma virus (HPV) and are clinically apparent in 10% of the adult population [21] . More than 100 HPV sero-types exist. Types 6 and 11 are responsible for the majority of adult ano-genital lesions and types 1 and 2 are responsible for childhood cutaneous hand and skin warts [22] . The prevalence of HPV is difficult to establish since no mandatory reporting system to the Centers for Disease Control and Prevention exists. Lesions in young females are typically vulvar, urethral, and peri-anal while HPV in boys is primarily limited to the peri-anal area. Clinical appearance of HPV can vary from subtle skin-colored flat warts to moist pink cauliflower lesions. Lesions may also be found on the buttocks, thighs, and suprapubic regions and must be distinguished from contact dermatitis, skin tags, hemorrhoids, and molluscum contagious [23] .
In children, the mode of transmission is not always clear. Vertical transmission must be considered in any child less than 3 years of age with newly discovered ano-genital warts. Vertical transmission may occur via the bloodstream prior to birth, during vaginal deliveries through an infected birth canal, and via C-sections with or without early rupture of membranes [24] . Vertical transmission may also occur during pregnancy in women with no visible lesions as a result of sub-clinical infections involving the cervix or the vagina [24] . HPV is also transmitted via non-sexual routes through autoinoculation of children with common warts on the hand. HPV may be spread via direct contact by caregivers who have either common warts or virus from ano-genital lesions. Evidence exists that HPV can be transmitted via small water droplets as fomites [24] . Recent literature states that HPV may lay dormant for up to 5 years though most experts believe the maximum dormancy period is closer to 2 years in length [11 • ].
Diagnosis of ano-genital warts is generally made on the basis of location and appearance. Viral typing has proven costly and time intensive with no proven diagnostic benefit and is thus not routinely recommended [24] . All children with ano-genital warts should have a complete physical examination with broad screening for sexually transmitted diseases. Whenever possible, all lesions should be photographed. Mothers should review all pap Table 1 . Sexual behaviors of concern Repeated object insertion into vagina and/or anus Age inappropriate knowledge of sex Child asking to be touched/kissed/etc. in the genital area Sex play involving one or more of the following Oral-genital contact Anal-genital contact Genital-genital contact Digital penetration of vagina/anus Object penetration of vagina/anus Four years of greater age difference between children Use of force, threats or bribes Common sexual behavior with features that cause concern Increasing frequency of the behavior Preoccupation with the behavior (unable to be redirected) Child's talk and language during the behavior
smears records and if vertical transmission is suspected, the mother should be made aware of the long-term risks of cervical cancer. Treatment of ano-genital warts is controversial since spontaneous remission occurs in up to 67% of children [24] . Treatment options are based on location and extent of the disease and include burning, freezing, surgery, laser and chemical treatments [24] . Child protection services should be contacted for all cases of ano-genital warts diagnosed in a child older than 3 years of age. For children less than 3 years of age where vertical transmission is a possible etiology, child protection services should be notified if other risk factors are noted during the assessment [19] .
Assessment
When child sexual abuse is suspected, the manner in which the initial evaluation and investigation is handled has long-lasting implications for the child, the family, and the legal system. A well-planned, comprehensive, multidisciplinary approach to the investigation and management of CSA cases is essential. Emergency rooms are a likely entry point for both the medical and legal systems when children allege CSA. The physical and emotional distress that accompanies cases of child sexual abuse mandates an evaluation that will be calm and organized to provide not only the appropriate medical care needed but also the psychological and legal supports that are critical to case management [25 • ]. Historically, emergency departments are chaotic and noisy, which can prove to be intimidating and frightening to young children. For this reason, strong recommendations are made for a coordinated team approach utilizing services from trained medial personnel, mental health providers, and law enforcement agents. General guidelines ( in all sexually abused adolescents. Practitioners should also be aware of gender differences and understand that when controlling for depression, hopelessness, and family functioning, males are at a significantly greater risk for suicidal behaviors than females [30 •• ].
Adverse health risks associated with substance abuse and tobacco use have been extensively studied. The Harvard Study of Moods and Cycles conducted a retrospective study on 722 women aged 36-45 looking at the relationship between adult cigarette smoking and childhood sexual abuse [31 • ]. Most adult smokers begin their smoking before the age of 18, with significant risks for adverse health outcomes in adult life secondary to their prolonged tobacco use. In attempt to investigate factors contributing to the onset of teen smoking, researchers looked at the relationship between a history of CSA and current smoking behaviors. Forty-one percent (n = 283) of the study was identified as smokers with a mean and median age of smoking onset of 16 years. There were 176 (26%) women who reported histories of abuse, 3% experienced both physical and sexual abuse, 17% reported physical abuse only, and 6% reported sexual abuse only [31 • ]. The study found a 3.5-fold increased risk for smoking among women who had experienced both physical and sexual abuse and a 2-fold increase among women with sexual abuse histories only [35 • ]. Smoking is likely initiated during adolescents as a means of coping with the abuse trauma though continued adult smoking is likely complicated by nicotine addiction and cumulative adult stressors [32].
Another major complication and long-lasting effect of CSA is the contracture of sexually transmitted diseases [33] . Researchers looked at 98 women ages 16 years of less who attended a sexually transmitted disease clinic over a 5-year period between 1996 and 2000 [34 •• ]. Participants were screened for Neisseria gonorrhoeae, Chlamydia trachomatis, Trichomonas vaginalis, Candida species, and bacterial vaginosis. Screening was performed via standard methods unless girls were unwilling to have speculum examinations. In those cases, vaginal, oral, and rectal swabs were obtained based on the history and presenting complaint. Blood for Syphilis, Hepatitis B and C, and HIV serologies were obtained at presentation and at 3-month follow-up visits. When appropriate, pelvic inflammatory disease (PID), genital warts, and pediculosis pubis were diagnosed clinically. Antibiotic prophylaxis and Hepatitis B vaccinations were offered to all clinic patients.
Ninety-eight cases with a median age of 14.5 years were reviewed. Sixty-eight percent of the girls reported vaginal penetration and 21% reported more than one site involved including anal penetration. Thirty-seven percent of the clients reported previous sexual abuse and 13% reported histories of physical abuse. Only 4% of the women had prior histories of STIs. Upon evaluation, 23% of the girls had at least one STI with an overall STI prevalence of 26%. Of the girls who had full genital exams, including internal speculum examinations, 41% were found to have at least one STI, compared to 11% prevalence rate in girls not evaluated with a speculum. No cases of Syphilis, Hepatitis B or C, or HIV were detected. Chlamydial infections were more common among girls who disclosed previous sexual activity [34 •• ]. Comprehensive screening for STIs in victims of sexual abuse is strongly recommended regardless of the girl's prior sexual and abuse history.
Alarming rates for both sexual abuse and HIV/AIDS in sub-Saharan Africa have been reported in recent CSA studies [10] . The incidence of AIDS/HIV in the general population of South Africans between the ages of 15 and 49 years is 19.94%, 25.06% of year olds in Zimbabwe, and 35.8% of year olds in Botswana [10] . Coupling the HIV/AIDS data with a prevalence rate for penetrative sexual abuse of 5% results in an estimated HIV exposure and transmission risk for 1% of all children living in this region of the world. In Botswana where HIV/ AIDS is even more prevalent, nearly 2 of every 100 children will experience penetrative sexual abuse by an HIVpositive perpetrator [10] . The potential for life-threatening infections and systemic illness as a result of CSA has tremendous health and economic implications for these developing countries and their people.
Pelvic vulvovaginitis (PIV) is the most common gynecological problem in prepubertal girls and is often speculated a result of sexual abuse [33] . Pediatric vulvovaginitis is defined as the presence of leukocytes in the exudate of young girls with vaginal redness, discharge and/or itching and/or dysuria. A retrospective review of 74 cases evaluated over a 20-month period found a strong association between vulvovaginitis and recent respiratory tract infections [33] . Of the 86 microorganisms isolated, 47 cases of streptococcus pyogenes and 12 cases of haemophilus influenza were reported. The study cautions that sexually transmitted infections did not appear to be common causative agents for PIV and is thus not considered an indication for a sexual abuse workup [33].
Prevention and education
The key to sexual abuse prevention relies on education and training in the early detection, diagnosis, and management of CSA cases. Researchers evaluated the utility of a videotape series as a form of continuing medical education on the subject of sexual abuse evaluations [35] . This study was created in an attempt to decrease the occurrence of inadequately performed examination, which may result in unwarranted family stress, failure to protect the child, or unsuccessful prosecution of a perpetrator [35] . The study population consisted of 65 physicians in private practice who had previously examined sexually abused children or thought they might do so in the near future. All participants were provided with a 5 tape series and evaluated with pre-and post-test examinations to assess for retention of material. Sixty percent (39/65) of the physicians enrolled in the study completed tape 1 and of those 39, 14 completed the 5 tape series. In a 3-year follow-up evaluation, 10 of 14 (71%) were still performing sexual abuse evaluations. Physician satisfaction and higher scores on post-test evaluations supports the use of a video tape series as a novel approach to help increase the general knowledge of sexual abuse examinations in clinicians most likely to encounter abuse cases [35] . Additional work is needed to further evaluate the use of media and computerbased programs for educational purposes and updates in CSA assessment and prevention. Pediatricians are in an ideal position to both aid parents in these discussions and to incorporate sexual development and abuse prevention into routine anticipatory guidance [36 •• ]. Researchers questioned the level of comfort pediatricians experience when discussing sexual development and abuse prevention. A self-administered questionnaire entitled 'Child Development and Sexual Education Survey' was offered to 605 parents. Eighty-nine percent (n = 536) of the parents participated in the survey. Nearly all respondents, 98%, indicated pediatricians should discuss normal sexual development and 96% welcomed discussion of sex abuse prevention. While the vast majority of parents welcome such guidance, only 45% reported their child's pediatrician had ever discussed normal sexual development and only 29% had discussed sexual abuse prevention [36 •• ]. Pediatricians are strongly encouraged to take an active role in educating patients about sexual development and counseling students on sexual abuse prevention. The study empowers the pediatrician to initiate these discussions with the knowledge that parents not only expect such guidance but also welcome the advice and information.
Sexual abuse prevention initiatives are also coordinated through community-based programs and facilities. Child Advocacy Centers (CAC) and Child Abuse Assessment Centers (CAAC) provide a safe environment for the diagnosis, treatment, and prosecution of sexual abuse cases [37] . Evaluation teams consist of medical professionals, mental health workers, and representatives of law enforcement. Approximately 400 centers in existence today help to coordinate the variety of services that are needed for the appropriate management of CSA cases [38 • ]. Recent studies looked at the legal outcomes of sexual abuse cases handled through CAACs and compared case results with outcomes of non-CAAC investigations [37] . The study revealed a higher likelihood of charges filed against perpetrators when cases were investigated and managed through the CAAC. Guilty verdicts were also more frequent in CAAC cases [37] . The multidisciplinary team of specially trained professionals is optimal for evaluation of children in both the emergency room at time of presentation and in outpatient settings such as CACs and CAACs. Pediatricians are encouraged to locate and notify local abuse centers when suspected CSA cases arise.
Conclusion
Few patients can prove as challenging and evoke the emotion that surrounds cases of CSA. Prevalence rates are difficult to define and the reality that many cases are never reported is an alarming and disturbing fact. As child advocates, practitioners must be aware of the early indicators and signs signaling abuse as not to delay in the diagnosis and management of these children. Additional research is needed to better define populations at risk and target programs in attempts to minimize the late effects of CSA. While prevention remains the ultimate goal, improved awareness and education for communities and professionals alike is required to ensure appropriate and quality care for all children who are sexually abused.
